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in southern California. which probabl did considerable 

storm moved rapidly north from the Gulf of California and 
rain had begun in the extreme south before warnings were 
issued . 

A warm wave covered California from the 25th to the 
29th and on the 26th a t  San Luis Obis o the record for 

%lost warnings were issued on the 10th. 12th. 13th 
16th. and 20th in the Plateau region. and by the close 01 
the month most of the stations in that section had either 
reported killing frosts or asked that frost warnings cease 
for the season . 

Storm warnings were issued as follows: On the 20th. 
southwest warnings. mouth of Columbia River and Wash- 
ington stations; 23d and 25th. southwest warnings a t  all 
Oregon and Washin ton st.ations; 27th. southwest warn- 

stat.ions; 2St.h. northwest warnings at Eureka. Mendo- 
cino. and Fort Bmgg . Advisory warnings were sent to 
all Washingt.on and Oregon strations on the 23d; and 
small craft warnings were ordered a t  Eureka. Mendocino. 
atid Fort . Bmgg on the 2Sth . 

The following rtiin warnings were issued for the benefit 
of fruit driers: 1st. northern California; 3d. central coast 
and San Francisco Bay sections; 13th. San Francisco Bay 
section and Sacramento Valley; 17th. northern Califor- 
nia. and 30th. California.-G. 

damage to drying fruit and beans in t % a t  section . This 

hi h temperature in September was bro R en . 

ings a t  the month o B the Columbia River and Washington 

. Willson . 
627-Y/  Cy33 RIVERS AND FLOODS . 

BY H . c . FRANKENFIELD. mteo&gist . 
THE TEXQS FLOODS . 

Torrential rains on September 9 and 10 caused general 
floods in the rivers of central and southern Texas . Over 
the drainage area of the San Antonio River. and thence 
northeastward through Williamson and Milan Counties 
into Bell County. the rain was excessive in amount and 
ap arently unprecedented in rate of fnll . 

!he rains were caused bv a storm of tropical character 
that apparently moved inland. and to the north-north- 
eastward. south of Tampico. Mexico. on September 7 . 
Barometric evidence as to its movement subsequent to 
September 7 is lacking . but the times of beginning of 
heavy rains. as noted in the next paragraph. indicate the 
progression northeastward of an atmospheric disturb- 

' ance the nature of which can not be definitely stated . 
At 8 a m., September 8. a 24-hour rainfall of 6 inches 
was reported at Laredo. Webb County. Tex., on the Rio 
Grande . At 8 a . m., Se tember 9. 4.05 inches was re- 

of Laredo; and at 8 a . m., September 9. 5.70 inches a t  
Hondo. Medina Country. about 85 miles north of Encinal . 
These rains indicated a slow yet apparent1 steady north- 
ward movement of . the excessive rain . T i e  floods in the 
h g e r  rivers were not severe except over the middle and 
lower Brnzos drain e areas . ... 

all available places of observation . Some of the reports 
in the San Antonio district were not official. and a t  13 of 
the stations improvised gages. such as cans a.nd barrels. 
were used . These latter were afterwards visited and the 
measurements carefully checked . This table was pre- 

ared by Mr . B . Bunnemeyer. in char e of the Weather 
bureau office a t  Houston. !t'ex . The &ta for the out1 
ing points near San Antonio are not included in Table 3: 
but are shown in the table immediately following . 
Their positions may be identified by the corredponding 
numbers on the chart accompanying the San Antonio 
report . 

ported at Encinal. La SJ P e County. about 40 miles north 

The following tab P e shows the amount of rainfall' from 

(See p . 495. this REVIEW-.) 

nlc Wells .............. 
Dilley .................. 
ISncind ................ 
Georce West ........... 
Rondo ................. 
La Prgor ............... 
Mathi 3. ................ 
Ifontell ................ 
P-11 ................ 
Rossril le ............... 
Wiltzett ............... Fabinal ................. 

TABLE 1.-Rainfall reporlsd 8eptSnrber 7 Lo 12. 2922. aman@ 
drainage b a . w  . 

1 . RIO GRANDE DB-AGE . 
. .  

I Dimmlt .............. .i ...... 
Frio .......................... 
1.8 Yalle ............... !. ..... 
Lire Oak ............. ! 0.22 
Medlna ............ ....I.. .... 
Zavalla ................ I ...... 
Fan Patrieio ........... ! 1.53 
Uvalde ................ 0.08 
Frio ................... T . 
Atnscora .............. 0.02 

Li\'e Oak ................... Uvaldo ................ i 0.11 

1 

............ I Hrownsville 
Eaxle Pass ............. 
Fort Clark ............. 

0.B 
T . 

0.06 
2.15 

0.80 
1.81 
0.59 
1.35 
0.13 
0.19 
1.37 

...... 

................. I Laredo 
Harlincen .............. 

1.30 
1.62 
4.05 
5.&5 
0.65 
0.02 
0.24 

1.47 
1.16 
1.38 
5.45 

..... 

Mimion ................. 
Hio Grande ............ 
Snn nenito ............. 

0.02 
1.81 

0.10 
5.70 

. T . 
...... 

...... 
' 
' 

~~ 

...... ...... ............ ...... ...... 
0.m 

0.04 

T . 
............ 
............ 
............ ............ 

zm 
e . ZI 0.12 

6.10 
283 
0.54 
0.16 
1. s) 

. 
noerne ................. / Kendall ............... /. ... ..I o . B 
Golisd _ .....__...___._. Golisd ...._........... 0.56 I 0.49 
Kames City -.. .......... Kames ............... - 1  ......I 0.44 
Rnngc ...................... do ....................... ! 0 . [u 
Pan Antonio ._ ....._.._ Bexar ._._ ....._....._. 1 ......I 0.54 ! I  

. . . . . .  ___ 
2 . NUECES DRAINAGE . 

.-- 

6.45 0 . 04 ...... A n  
2.20 0.03 0.36 3.64 
4.51 ............ 4 .I 
2.65 ........ - ... 3.40 
6.84 T ....... 1.38 

~~ 

Blanc0 ................. 
Cuero .................. 
Gonzales ............... 
Tierrrille ............... 
I. i i h c  ................. 
N e e  Rmiiiifels ......... 
Pan hfarros ............. 
Victoria ................ 

Blanc0 ................ 0.18 0.15 1.72 5.110 ...... 
De Wltt ............... 0.22 1.37 0.46 ............ 
Gonzales .................... 0.12 1.63 1.24 ...... 
Ken .................. 0.02 0.01 0.26 2.87 0.04 
Caldwell .................... 0.W 1.50 0.90 ...... 
Coml ....................... 0.18 9.38 ............ 
HWS ......................... 2.00 6.00 1.50 ...... 
Vicioria 0.75 0.65 1.02 ............... ............ I 1  

I I .............. ijraroria ................ Brnroria 

.......... ................ 
............. ........... T . 10.06 0.70 

Rwnham Washin @ton 
Clmcron j Milam 
Colkpe Station Brarm T 0.22 1.12 
Coppers Cow Coryell 1.07 
c..ateavi)le ~ ..d 0. .I 
Georgetown Williams on 
Hamilton ............... Hamilton .................... ..................... .. Hcnipstesd ' Waller .1.6 -6:::' .............. .............. ...... Lampmr ! Llwlpasa~ 91.50 0.03 
~arasoba ............... Grimes ....................... 0.55 ...... 
Ro!cnherR .............. j Fort Rend ............ 0.40 2.00 1.22 
.c'csly .................... Allstlu .............. . 9p5 .q 50 0.93 
Soiiicr\'ilIt. .............. nurleaon ........................... 0.30 
Sricarland .............. / Fort Bend ............ 0.25 1.911 0.18 

0:ZS 16.11 

\'allcg Junction ......... Robertson .......................... 8% 

............... ........... ............... ................. 
........... .............. ... ..................... ............ 

............. 

'ktylor ........ .....,.. : I  \Villiamson ........... 0.04 
TpNple: ............. ..I hell ................... 0.01 1 .... .': 0.36 . I I .. 

1.e4 
3.43 
4 1 1  

6.35 
0.64 
3.511 
0.71 
1.89 
1.81 
.l . lla 
A89 

e: 31 

0.34 8.14 ...... 288 ...... 14.81 ....... 1.41 ...... 3.w ...... 1.00 
1.43 16.19 

0.00 
0.00 1.J) am LSB ...... 1.98 ....... 8.09 ....... 1.48 ...... a d  ...... 265 
0.18 24.48 
2.55 l L 9 i  

....... 

$84 .. .?+7 
. . . .  

. 

. 

4 . GUADALUPE DRAINAGE . 

0.13 
0 . !a 

12.45 
0.07 
2 . ST, 
1.00 

13.00 

0.06 
1.10 
0.53 

0.50 
0.27 
7.87 
ROO 
200 

...... 

..... ..... 

1.80 
4.90 
1.12 

0.81 
2.95 
2.63 

1.76 - 2.20 

ass 
0.20 
a m  

1.12 

2.00 
0.72 

0.98 

7.85 
205 
299 
8.40 
3.48 
9.66 

2.43 
11.m 

. 
I 

1.235 aw.1 ..... 
0.08 3.66 ...... 
0.13 0.08 0.08 

1.46 T ....... 
1.50 ............ 
0.10 ............ 
T ............. 

0.78 1o.m ...... 
1.151 ............ 
1 . n  ............ 

0.18 ............ 
3.40 I 0.80 ...... :. . 

1.01 0.42 ...... 
0.051 ............ 
1.72 0.05 0.25 

. . . . .  - ... 
5 . COLORADO DRAINAGE . 

-.- 
, , , I ,  I- 

_- 

0.2410.74 0.11 I 

Austin. ................ 
Fairland ............... 
1.8 Grnn.cc ............. 
Llano .................. 
3larhle Falls ........... 
3iorrin Ranch .......... 
Picm .................. 
Smithrille .............. 

~ O ~ l i N ~ ~ l l ~  .............. 

...... 

Travis ................ 0.15 0.05 15.00 I 4.03 
Colorado .................... 0.14 200 0.30 
Riirnctt ..................... 0.05 3.40 5.30 
Farette ............... / I / /  n.w o .. 19 0.50 0.09 

................... Alicr 
Alvin .................. 
Anglcton .................... 
Aiistwell ............... 
Hrerille ................ 
Cnrpns ChrLsti .......... 
Usnerang .............. 
Edna ................... 
Falfiirrinx .............. 

Llano ............................. 0.14 1.65 

Gillesph .................... 0.02 1.24 0.24 
Whartun 0.92 3.85 0 . 06 
Bwtrop ............... 0.58 0.28 1.16 1.36 

Biimett ............... i T . I 0.57 I 5; 1.00 

.............. 

............. ..... Jim Wells I 
Bmzoria ............... 2.00 

do ................. ! 0.49 
Refugio ............. .., 0.90 
Bee ................... : 0.28 
Noeces ................ / 0.42 
Wharton .................. 
Jarkm ............... i 0 . 4 1  
Brooks .......... ......I 0.08 

T . 
T . ...... 

...... ...... ...... 
0.01 ...... ...... 

19.15 
2.44 
b75 
1 .IO 
1.79 

17.07 
1.61 
4 .El am 

............. 

107 
10.84 
1.88 
20d 
a48 
P71 
4.45 

1.07 
1.11 
18 
La 
1;16 
3 . 8  
3.07 
1.34 

Lao 

I I 1  I _  
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River. 

-____ __ 
IJesdoinac ...... I 

Urarcr, .......... 

Mississi pidrainage 

West Gulf: 

Colorado ........ 

‘ ; ~ ~ a ~ l * l u p e - - - - .  
Hio Orande ..... 

TABLE a.-!htd mhfaU,.&an Antonio and vieilat‘t September 8-10, in- 
durivS, 1921. (& Jg. 1, p .  496, this?fiavmw.) ~- 

Above flood 
s t a g M a t e s .  Crest. 

From- To-- Stage.’ Dat.e. 
stage. station. 

i 
I __ - __ .__ 

FW. 
Ottumwa. Iowa ........ 10 17 18 11.4 17 

Vallev Junction Tex . 44 11 I3 58.2 12 
Washington T& ..... 45 1:i 17 50.0 14 

I6 Hempstead.’Te+ ...... 40 16 16 40.2 
JAostrn Tex ........... 18 io io 19.n io 

13 Colunhus,‘rex ........ ?H u 1:s 33.8 
(Smithrille.Tex ....... ! 24 11 11 3 . 0  11 

.omden 22 11 13 31.4 11 
{ L o r i a .  T e s . .  ..... ..i 16 14 it; 20.5 16 
RioOrandeCitv, Tex.j 15 10 10 18.0 10 

i I 
.............. 

Inch.  
No. 1 ...................... 15.00 
No. 2 ...................... 17.50 
No. 3 ...................... 20.00 
No. 4 ...................... 18.00 
No. 5 ...................... 21.00 
No. 6 ...................... 15.00 

Fed. 
Al>nve ineaii sca luvul at New Ynrk.. ....... .I 602.87 
.4hm c nr bclow- 

. \ l r~ i i  stage of August. iszr... ............ -a io 
Mean s t ~ g c  of Sel>tclnber 192u.. ......... -a 14 
Avrrape stage for septemixr, last 10 years -0.05 
H i z h t  recordcd September stage.. ..... -1.41 
I.mvest recorded September stage. ....... +l. 18 

August lrvcl.. ..................................... 
Octolwr level.. .................................... 

Arerugr relatioii of the September lcrel to: 

Inches. 
No. 7 ....................... 13.00 
No. 8 ...................... 13.18 
No. 9 .............. 12.00 to 15.00 
No. 10 ..................... 8.55 
No. 11 ..................... 9.50 
No. 12 ..................... 6.84 

Fed. ’ 

SO. 04 

-a 14 -a R1 -p 68 
4 . 3 9  
+O. 3s . 
-a 20 I 
+O. 20 ! 

1 

There were standard rain-ga es a t  Nos. 7,8,  10, 11 and 
12, and improvised gages a t  #os. 1, 2, 3, 4, 5, 6, and 9. 
The figures for station No. 5 are not considered to be 
reliable, although there was a standard rain-ga e. 

floods to the articles by Messrs. Bunnemeyer, Jarboe, 
and McAuliffe, pages 491-497, this REVIEW. 

The reader is referred for detailed reports of t, 4 ie Texas 

OTHER FLOODS. 

There were several rises durina the first half of the 
month in the interior rivers of IncEana a i d  Missouri, hut 
they were inconsequential, althou h as a wliolo just,ifying 
the warnings that were issued. ‘ h e  vdue of warnings of 
minor rises, even though high stages are not expected, is 
shown b the followin extract from a report by Mr. 

Bureau office a t  St. Louis, Mo. : 
At 7 a. m.. Septeinber 5. the atage of the BIississippi at. St. T.ouis wm 

4.8 feet. After the receipt of the 7 a. ni. reports from u >stream a rise of 
6 feet, to occur by noon of the Ct,h, was forecmt. Thr 5th U - ~ R  a holiday. 
and every effort waa made to give the forecast t.hc wkli!st pixsible 
dieeemination bv telephone, as well as through the aftcwioon news- 
papers. The e#orts seemed to have been successful. sa the river banks 
were cleared of all property likely to be daniaged or tkwlroyed tJ)’ watyr, 
the wharf-boats were pulled in, and en,ei.inwring work ut. and helm- St. 
Louie was put in a condition to meet the rise. At I3 110(111. September 
6, the stage waa 10.8 feet. 

M. W. d y e s ,  Meteoro K ogist, in charge of tlie Weather 

Flood Rtagea during ulc nwnth of September, 1961. 

I I.,akos.l 

Michigan 

Huron. 

I I .............. -- ....... _. - . -. ...... 
1 Lake St. Clair’s level: In September, 574.99 feet. 

Fed. 
572.17 

-0.32 
-0.22 
-0.27 
-1.77 
+a &9 

+O. 30 
-a 20 

. 

Fed. 
z(5.43 

-0.04 
-0.74 
-2 18 
+1.43 

-0.80 
+o. bo 

-a SI 

. -. -_ 

EFFECT OF WEATHER ON CROPS A N D  FARMING OPERATIONS: SEPTEMBER, 1921. 

By J. WARREX Smwi. 3Ieteorologist. 

Warm weather for the season was the rule tliroughout 
September in all sections of the country, except the far 
Northwest and parts of the West, and no estensive frost 
damage was ex erienced. Freezing temperatures were 

pated rapidly in their eastward and southward pro r e s ,  
and freezing weather was confined40 the northern Ifocky 
Mountain and northern Plateau districts, tlie north- 
western Great Plains, and in a few localities of tlie in- 
terior of the Northeast. There was some damage by 
low temperatures in the Northwest, where i t  was too 
cool for the ro er development of late crops, but tlie 

to any great extent. 
Farm wmk was considerably interrupted by rain in 

the interior Northern States, and during part of the 
month in some southwestern looalities; otherwise the 
weather was favorable for outdoor operations, and farm 
work made generally. good progress. 
Corn matured rapidly with warm weather and con- 

siderable sunshine. Most of i t  wns beyond frost danger 
in Ohio, northern Illinois, Iowa, Missouri, and Nebraska 
by the middle of the month. Considerable harm was 
done, however, by molding, sproutin , and rotting in 

wet weather and high temperatures during the latter 
part of the month, and drying weather was badly needed 
rn all of the central Mississippi Valley States. Late corn 

frequent in the f ar Northwest. but the cool waves dissi- 

staple crops K c r  a largely matured and were not harmed 

portions of the upper Mississippi Val f ey by continued 

needed rain in the Southern States, but the harvest of 
the early cro niade good progess. 

month. Tho weather was mostly warm and dry, al- 
though considerable damage resulted from excessive 
rains in central and southwestern Texas at  the close of 
tlie first decade. The continued hot, dry weather was 
unfavorahle in the eastern portions of the belt where 
plants lost vigor and shed badly in most places. Very 
little or no top crop was reported from any section of 
the bclt. Cotton bolls opened very rapidly, and picking 
and aiming made good progress. At the close of the 
nzont% picking was well advanced in Tesas, while the 

had practically all been gathered in the southern 
ZPof Georgia, most sections of Florida, and in many 
localities in southern Alabama. Weevil activity con- 
tinued nilarked, with a further spread toward the north- 
eastern limits of the belt. 

The weather was favorable for harvesting late grains, 
and for thrashing, in the late northwestern distriets. 
During the first half of the month the soil was mostly 
in good condition for preparation for seeding throughout 
the principal grain-growing States. Seeding made rather 
slow pro ress, however, in the interior valleys the latter 
part of t a e month, on account of frequent rains and wet 
soil, but rapid advance was made in the Great Plains 
States: this work was begun later than the average in 
most sections. 

There was P ittle or no improvement in cotton during the 


